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3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] It has a liquid crystal cell, a 
crossover polarization piece, and a 
compensation film. The above-mentioned 
liquid crystal cell It has a pixel electrode 
layer and a common electrode layer, and 
has an array film printed on an parallel 
substrate of a pair of a liquid crystal layer, 
and an parallel substrate of a up 
Norikazu pair inside. The 
above-mentioned crossover polarization 
piece of at least one sheet It adheres to an 
outside of the above-mentioned liquid 
crystal cell. The above-mentioned 
compensation film It is the liquid crystal 
display structure of a multi-division 
perpendicular array characterized by 
adhering between the above-mentioned 
crossover polarization piece and a 
substrate, and forming two or more cross 
projection structures on [ of the parallel 
substrates of a up Norikazu pair ] at least 
one substrate, and forming the 



above-mentioned lO character each mold 
projection structure on a pixel electrode 
board. 

[Claim 2] Said cross projection structure 
is the liquid crystal display structure of a 
multi-division perpendicular array 
according to claim 1 characterized by 
being formed on a single substrate which 
is formed in the perimeter of a pixel 
electrode and contains the 
above-mentioned pixel electrode layer. 
[Claim 3] An electrode of said electrode 
layer of at least one sheet is the liquid 
crystal display structure of a 
multi- division perpendicular array 
according to claim 1 characterized by 
having two or more openings. 
[Claim 4] Said cross projection structure 
is the liquid crystal display structure of a 
multi -division perpendicular array 
according to claim 1 characterized by 
being formed on a single substrate which 
is formed in the perimeter of a pixel 
electrode and contains said common 
electrode layer. 

[Claim 5] Said crossover polarization 
piece of two sheets is the liquid crystal 
display structure of a multi-division 
perpendicular array according to claim 1 
characterized by adhering on said liquid 
crystal cell. 

[Claim 6] Said compensation film is the 
liquid crystal display structure of a 
multi-division perpendicular array 
according to claim 1 characterized by 
considering as array combination of 
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varieties, such as a negative phase 
contrast board and a monopodium phase 
contrast board. 

[Claim 7] Said compensation film is the 
liquid crystal display structure of a 
multi-division perpendicular array 
according to claim 1 characterized by 
being said at least one negative phase 
contrast board. 

[Claim 8] Said compensation film is the 
liquid crystal display structure of a 
multi-division perpendicular array 
according to claim 1 characterized by 
being the biaxial phase contrast film of at 
least one sheet. 

[Claim 9] It is the liquid crystal display 
structure of a multi-division 
perpendicular array according to claim 1 
which magnitude of one side of said pixel 
is 3 micrometers to 350 micrometers, and 
is characterized by considering a 
configuration of a pixel as an array 
approximated to a rectangle or a square, 
or a mosaic array. 

[Claim 10] Said pixel electrode is the 
liquid crystal display structure of a 
multi-division perpendicular array 
according to claim 1 characterized by 
being the pixel unit driven by active 
matrix. 

[Claim 11] Said single substrate is the 
liquid crystal display structure of a 
multi- division perpendicular array 
according to claim 2 characterized by 
being a thin film transistor substrate. 
[Claim 12] An electrode of said pixel 



electrode layer is the liquid crystal 
display structure of a multi-division 
perpendicular array according to claim 3 
characterized by having two or more 
openings. 

[Claim 13] Said single substrate is the 
liquid crystal display structure of a 
multi -division perpendicular array 
according to claim 4 characterized by 
being a color filter substrate. 
[Claim 14] Said pixel electrode and said 
active matrix are the liquid crystal 
display structure of a multi-division 
perpendicular array according to claim 10 
characterized by being a common side. 
[Claim 15] Said pixel electrode is a lower 
part of said active matrix, or the liquid 
crystal display structure of a 
multi-division perpendicular array 
according to claim 10 characterized by 
considering as upper either. 
[Claim 16] Said active matrix is the 
liquid crystal display structure of a 
multi-division perpendicular array 
according to claim 10 characterized by 
being a thin film transistor. 
[Claim 17] Said active matrix is the 
liquid crystal display structure of a 
multi-division perpendicular array 
according to claim 10 characterized by 
being a plasma address device. 
[Claim 18] It is the liquid crystal display 
structure of an according to claim 11 
multi-division [ which is characterized by 
width of face being 1 micrometers or 
more ] perpendicular [ height of said 
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projection structure is 0.5 micrometers - 4 
micrometers, and ] array. 
[Claim 19] Said projection structure is 
the liquid crystal display structure of a 
multi-division perpendicular array 
according to claim 11 characterized by 
using and manufacturing like a 
photograph lithographer. 
[Claim 20] A material of said projection 
structure is the liquid crystal display 
structure of a multi-division 
perpendicular array according to claim 11 
characterized by being a light-sensitive 
photoresist material. 

[Claim 21] Said projection structure is 
the liquid crystal display structure of a 
multi-division perpendicular array 
according to claim 11 characterized by 
using the back floodlighting method of a 
migration array and being manufactured. 
[Claim 22] A configuration of said 
opening design is the liquid crystal 
display structure of a multi- division 
perpendicular array according to claim 12 
characterized by considering as a 
bidirectional Y mold, a cross-joint mold, 
many X types, a diagonal cylindrical mold, 
a perpendicular cylindrical mold, many 
water flat bar-like molds, etc. 
[Claim 23] Said thin film TORANJ1SU is 
the liquid crystal display structure of a 
multi-division perpendicular array 
according to claim 16 characterized by 
being manufactured using 

TAAMORUFASU silicon, single silicon, 
polycrystalline silicon, or 



low temperature polycrystalline silicon. 
[Claim 24] It has a pixel electrode layer 
and a common electrode layer, and an 
parallel substrate of a pair of a liquid 
crystal layer is included inside. Cross 
projection structure It is formed on a 
pixel electrode board. A manufacture 
method of the above-mentioned cross 
projection structure It passes through a 
step of a substrate injection, coating, 
exposure, and development. A step of the 
above-mentioned substrate injection At 
least one substrate in an parallel 
substrate of a up Norikazu pair is thrown 
in. A step of the above-mentioned coating 
The top surface of the above-mentioned 
single substrate is coated with a 
photoresist material. A step of the 
above-mentioned exposure The 
above-mentioned cross projection 
structure is exposed using the back 
floodlighting method of an automatic 
array. A step of the above-mentioned 
development A manufacture method of 
cross projection structure of a liquid 
crystal display of a multi-division 
perpendicular array characterized by 
removing an exposed photoresist area, 
leaving a non-exposed photoresist area, 
and this developing projection structure. 
[Claim 25] An parallel substrate of said 
pair of said substrate injection step is the 
manufacture method of cross projection 
structure of a liquid crystal display of a 
multi-division perpendicular array 
according to claim 24 characterized by 
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including a single substrate of a pixel 
electrode layer. 

[Claim 26] Said substrate of said 
substrate injection step is the 
manufacture method of cross projection 
structure of a liquid crystal display of a 
multi-division perpendicular array 
according to claim 24 characterized by 
including a single substrate of said 
common electrode layer. 
[Claim 27] It is the manufacture method 
of cross projection structure of a liquid 
crystal display of a multi-division 
perpendicular array according to claim 25 
which a back light transmission method 
irradiates ultraviolet rays from the 
parsbasilarisossisoccipitalis surface of 
a thin film transistor substrate through 
the following step among manufacture 
methods of said projection structure , and 
is characterize by develop said projection 
structure automatically on a bus line 
which does not penetrate light of the 
perimeter of a pixel electrode with a 
procedure like a photograph lithographer . 
[Claim 28] Said single substrate is the 
manufacture method of cross projection 
structure of a liquid crystal display of a 
multi-division perpendicular array 
according to claim 25 characterized by 
being said thin film transistor substrate. 
[Claim 29] Said single substrate is the 
manufacture method of cross projection 
structure of a liquid crystal display of a 
multi-division perpendicular array 
according to claim 26 characterized by 



being a color filter substrate. 
[Claim 30] It is the manufacture method 
of cross projection structure of a liquid 
crystal display of an according to claim 27 
multi-division [ which is characterized by 
width of face being 1 micrometers or 
more ] perpendicular [ height of said 
projection structure is 0.5 micrometers - 4 
micrometers, and ] array. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] This invention relates to the 
manufacture method of the liquid crystal 
display structure of a multi-division 
perpendicular array where a kind of cross 
projection was especially formed in the 
perimeter of a pixel electrode, and the 
cross projection structure of the liquid 
crystal display of a multi-division 
perpendicular array, about a kind of 
liquid crystal display structure and its 
manufacture method of a multi-division 
perpendicular array. 
[0002] 

[Description of the Prior Art] The 
commercial scene of a liquid crystal 
display is now just under development 
quickly. Application of a up to [ a 
notebook sized personal computer and a 
monitor ] is astonishing especially. 
[0003] On the other hand, it is 
comparatively large-sized, and when it is 
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going to enter into the monitor 
commercial scene of a desktop PC with 
the liquid crystal display panel of 
whenever [ high analysis 1, the demand to 
the visual field and reaction rate of 
whenever [ wide angle ] is very important. 
Furthermore, it is necessary to also take 
into consideration disposition, such as a 
reaction on contrast of the brightness in 
each angle, a gray scale inversion, color, 
and the optics of a liquid crystal display. 
Moreover, the increase in efficiency of the 
cost in layout of the liquid crystal display 
of a multi-division perpendicular array 
and a manufacturing process cannot be 
carried out for whether being a non-dense 
at coincidence, either. In the liquid 
crystal display of a multi-division 
perpendicular array, the most important 
technology for acquiring the visual field 
of whenever [ wide angle ] is the method 
of controlling liquid crystal division. 
[00041 

[Problem(s) to be Solved by the 
Invention] 90 degrees, many of 
well-known liquid crystal displays are 
rotation mold liquid crystal displays, and, 
outside, it has a crossover polarization 
piece including a liquid crystal display 
panel. The structure has a native defect 
about a visual field, and is very as narrow 
as 40 right and-left double signs and 30 
vertical double signs. Furthermore, a 
reaction rate is as slow as about 50ms, 
and since color dispersion is not good, 
either, the application to the product of 



high quality is difficult. Moreover, as for 
the constant direction friction technology 
employed by the manufacturing process, 
the static electricity damage and the 
problem of dust contamination consist. 
[0005] In order to apply to the product of 
high quality, the visual field of whenever 
[ wide angle ] was needed, therefore the 
liquid crystal display of a multi- division 
perpendicular array was born. The 
structure adheres to the outside of a 
liquid crystal display panel, and divides a 
compensation film and a crossover 
polarization piece into it in a 
multi-domain with liquid crystal mode. 
Moreover, it has the visual field of 
whenever [ wide angle ], and color 
dispersion is also comparatively good and 
a manufacturing process does not need 
constant direction friction technology, 
either. Furthermore, it has the advantage 
in which it is clean and static electricity 
does not occur. 

[0006] The technology of the liquid 
crystal display structure of current and a 
multi-division perpendicular array has 
the pillar-shaped fringe field 
perpendicular array structure (RFFHA) 
of IBM having the projection structure of 
both directions Y, and the liquid crystal 
display structure (MVA) of the 
multi-division perpendicular array of 
FUJITSU having the method projection 
structure of W. Drawing 1 and 2 show the 
projection structure. The projection 
structure in drawing 1 is formed in the 
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central zone of a pixel electrode, and 
presents the configuration of both 
directions Y. Moreover, the projection 
structure in drawing 2 is formed on the 
substrate of a vertical piece, and presents 
W mold. Although such technology does 
not need constant direction friction in a 
manufacturing process, a quite 
complicated manufacturing process is 
used for it. For example, MVA of 
FUJITSU must manufacture a projection 
on two substrates at coincidence. 
[0007] In order to improve various defects 
of the above-mentioned well-known 
structure, this invention offers a 
technical problem the manufacture 
method of the liquid crystal display 
structure of a multi-division 
perpendicular array, and its cross 
projection structure. 
[0008] 

[Means for Solving the Problem] This 
invention forms a cross projection in the 
perimeter of a pixel electrode. Structure 
of a cross projection is formed on a color 
filter or a single substrate of a thin film 
transistor. Moreover, in order to form a 
cross projection in the perimeter of a 
pixel electrode, the structure provides a 
liquid crystal molecule with a pre tilt 
angle, and if a liquid crystal molecule can 
apply electric field, thereby, multi-domain 
division of a set and four directions will 
be formed for an array. 
[0009] Moreover, an optical reaction rate 
of a liquid crystal display is made quick 



with 30ms, a total viewing angle is made 
into 140 degrees or more, an vertical and 
horizontal viewing angle is made more 
than into 200-00 in contrast, and 
amounts to 50 degrees, and contrast of 
brightness amounts to 700*1 or more. 
Moreover, a gray level reaction rate of a 
portion is set to 16.5ms, and its color 
dispersion is small. 
[0010] Furthermore, a manufacture 
method of a liquid crystal display of a 
multi-division perpendicular array which 
forms a cross projection in the perimeter 
of a pixel electrode is offered. More 
ordinary photograph lithographers use 
the back floodlighting method, and a 
manufacture method of a cross projection 
is quick, is clean, and can simplify a 
manufacturing process sharply. And 
multi-division can be formed only by 
making a projection on a single substrate, 
a rate for Mitsutoshi in liquid crystal 
mode can be used as 55% of a rotation 
mold liquid crystal display 90 degrees, 
and it can raise to 20% of pluses of light 
transmittance of a liquid crystal display 
of a visual field whenever [ general 
perpendicular array- type wide angle ]. 
[0011] Moreover, cross projection 
structure is formed on a color filter or a 
single substrate of a thin film transistor. 
The structure provides a liquid crystal 
molecule with a pre tilt angle, and if a 
liquid crystal molecule can apply electric 
field, multi-domain division of a set and 
four directions will be formed for an array. 
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[0012] It uses [ a manufacture method of 
a cross projection ] the back floodlighting 
method for more ordinary photograph 
lithographers and is quick and clean, 
there is no fear of contamination, and 
large simplification of a manufacturing 
process is attained. 

[0013] By this, an optical reaction rate of 
a liquid crystal display is made quick, a 
visual field is considered as whenever 
[ rear- spring- supporter wide angle ] in an 
omnidirection, and contrast of brightness 
is also dominance conventionally as 
compared with elegance. Moreover, a 
gray level reaction rate is also quick and 
it also has the advantage in which color 
dispersion is small. 
[0014] 

[Embodiment of the Invention] First, the 
main operation principles of this 
invention are described. 
[0015] This invention can use the 
combination effect of the fringe field and 
projection structure, can form the visual 
field of whenever [ wide angle / of 
multi-domain division ], and can control 
the inclination direction of a liquid 
crystal molecule after voltage supply. 
Moreover, cross projection structure is 
created on a color filter or the single 
substrate of a thin film transistor, and a 
compensation film and a crossover 
polarization piece are adhered on the 
outside of a liquid crystal display panel. 
[0016] As drawing 3 shows, the liquid 
crystal display structure 300 of a 



multi-division perpendicular array is 
constituted by a liquid crystal cell, the 
crossover polarization pieces 301 and 302, 
the compensation films 303 and 304, and 
the cross projection structure 310. A 
liquid crystal cell is equipped with the 
pixel electrode layer 305 and the common 
electrode layer 306, and equips the 
interior with the parallel substrates 308 
and 309 of the pair of the liquid crystal 
layer 307. 

[0017] The crossover polarization pieces 
301 and 302 adhere to the outside of a 
liquid crystal cell. 

[0018] The compensation films 303 and 
304 adhere between the crossover 
polarization piece 301 and 302. 
[0019] The cross projection structure 310 
can be formed in the compensation film of 
the perimeter of a pixel electrode in the 
array combination of varieties, such as A 
board, a negative phase contrast board, 
and a monopodium phase contrast board, 
for example, one C board, of one sheet, or 
a biaxial phase contrast film of at least 
one sheet. 

[0020] A pixel electrode is the pixel unit 
driven by the active matrix, and can be 
made into an active matrix, a common 
side, a lower part, or upper structure. An 
active matrix is taken as the thin film 
transistor manufactured using an 
amorphous silicon, single silicon, 
polycrystalline silicon, and 
low-temperature polycrystalline silicon, 
or a plasma address device. 
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[0021] The cross projection structure 
formed in the perimeter of a pixel 
electrode is manufactured using the back 
floodlighting method of an automatic 
array of more ordinary photograph 
lithographers. Generally the 
manufacture production process of the 
cross projection structure of using like a 
photograph lithographer contains a 
substrate injection, coating, prebake, 
exposure, development, middle baking, 
and the step of postbake. 
[0022] The step of a substrate injection 
includes substrate offer which equipped 
the upper surface with control- section 
articles, such as a thin film transistor 
and an electrode layer. 
[0023] The step of coating coats the top 
surface of a substrate with a photoresist 
layer. 

[0024] The step of prebake equips the 
substrate which coated the photoresist on 
a hot plate. 

[0025] The step of exposure uses a photo 
mask from the transverse plane of a 
substrate, doubles a focus and exposes it. 
[0026] The step of development washes 
the exposed photoresist area, leaves the 
photoresist area which is not exposed, 
and develops projection structure. 
[0027] Projection structure stiffens the 
projection structure where the 
configuration has been improved and the 
configuration has been improved by the 
step of postbake, through the step of 
middle baking. 



[0028] Cross projection structure is 
formed in the perimeter of a pixel 
electrode. The structure provides a liquid 
crystal molecule with a pre tilt angle, and 
thereby, if a liquid crystal molecule can 
apply electric field, multi-domain division 
of a set and four directions will be formed 
for an array. Moreover, cross projection 
structure can be designed in the upper 
part of an electrode layer, or a lower part. 
[0029] As drawing 4 shows, the polymer 
projection structure 401 is formed on the 
bus line of the thin film transistor 
substrate 402. The polymer projection 
structure 401 presents double crossover 
structure, and is located in the perimeter 
of the pixel electrodes 403 and 404 of the 
thin film transistor substrate 402. 
[0030] The height of the polymer 
projection structure 401 is 0.5 
micrometers - 4 micrometers, and width 
of face is 1 micrometers or more. 
According to the cross section, the 
summit section can set the configuration 
of projection structure as for 7 times from 
circular, a rectangle, or three average tilt 
angles. The magnitude of one side of a 
pixel is 3 micrometers to 350 micrometers, 
and the configuration of a pixel can be 
considered as the array approximated to 
the rectangle or the square, or a mosaic 
array. Generally the width of face of a 
rectangular pixel and the ratio of length 
are 1:3. As drawing 5 shows, in the 
example of a mosaic array, the magnitude 
of a pixel is 
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1 2 7microme terx 121m icrome ter, 
magnitude LlxL2 of the transparency 
opening division of a pixel are 
llOmicrometerxllOmicrometer, and 
magnitude WlxW2 of projection 
structure are 

17microme terx llmicrome ter. By 
projection structure, the liquid crystal 
display of this invention is [0031] for 
25.37ms which it has the degree of optical 
****** ^ s f i r awing 4 shows, a liquid 
crystal director has a high pre tilt angle. 
The glimmering light of the polymer 
projection structure 401 perimeter is 
blocked by the black matrix of a color 
filter. The dark condition of each pixel 
which this appears is very dark. 
[0032] More ordinary photograph 
lithographers can use the back 
floodlighting method of an automatic 
array for except, can form the 
manufacturing process of the projection 
structure of drawing 4 in the perimeter of 
a pixel electrode automatically, and it can 
be manufactured on the single substrate 
containing a pixel electrode. 
[0033] It is clean and contamination is 
not generated, and in a manufacturing 
process, that the automatic array back 
floodlighting method is quick and since 
technology of constant direction friction is 
not needed, the problem of the static 
electricity damage is not generated, 
either. Furthermore, a multi-domain can 
be formed only by creating projection 
structure on a single substrate. The 



manufacturing process of projection 
structure passes through the step of a 
substrate injection, coating, back 
exposure, and development. The material 
of projection structure is the photoresist 
of the sensitization mold containing 
positive photoresists, such as negative 
photoresists, such as acrylic resin and 
rubber, or novolak resin, and a chemistry 
amplification mold. 

[0034] Drawing 6 is explanatory drawing 
of the back light transmission method of 
projection structure manufacture of 
drawing 4 . 

[0035] As drawing 6 shows, ultraviolet 
rays 501 are first irradiated from the 
pars-basilaris-ossis-occipitalis surface of 
the thin film transistor substrate 402. In 
order that the metal electrode 502 on the 
thin film transistor substrate 402 may 
not penetrate light, the projection 
structure 504 on a bus line 503 is 
automatically developed on the top 
surface of this non-penetrated area like a 
photograph lithographer. In order that 
this production process may be arranged 
automatically and may adjust exposure, 
it does not need exposure by the photo 
mask. 

[0036] As drawing 7 shows, the array 
films 601 and 602 are printed on the 
common electrode 609 of the color filter 
substrate 603 of the top surface section, 
and the metal electrode 502 on the thin 
film transistor substrate 402 of a pars 
basilaris ossis occipitalis after automatic 
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array exposure, respectively. Next, a 
substrate is combined, and liquid crystal 
is continuously ************ e d in a cel. 
[0037] Liquid crystal is perpendicularly 
fixed in the edge of the projection 
structure 504 with the array films 601 
and 602. The high pre tilt angle formed in 
the perimeter of a pixel is also drawn and 
formed in the projection structure 504. In 
the meantime, use of a constant direction 
friction production process is not needed. 
[0038] The liquid crystal after an array is 
not adjusted to the polarization piece of 
an incident light. As the drawing 7 
right-hand side shows, in the OFF state 
of driver voltage, the liquid crystal 
molecule 604 is perpendicular to an 
electrode. Since the liquid crystal display 
is inserted between the crossover 
polarization piece 605 and 605', the dark 
condition to appear is completely dark. 
[0039] Under a normal condition, in order 
to decrease the angular dependence of a 
dark condition, the compensation film A 
board 606 and the compensation film C 
board 607 are important for the liquid 
crystal display after an array. 
[0040] As the drawing 7 left-hand side 
shows, in the ON state of voltage, as for a 
liquid crystal molecule director, the 
normal position is newly started, and the 
liquid crystal molecule 608 becomes 
parallel to an electrode. The combination 
effect of the fringe field and projection 
structure is used for the direction of a 
liquid crystal inclination, and it is 



determined. The brightness of light is 
made to adjust by the crossover 
polarization piece according to the effect 
of a liquid crystal molecule director's field. 
[0041] As the drawing 8 left- hand side 
shows, when the crossover polarization 
piece absorption shafts 701 and 702 are 
equipped towards 45 double signs, the 
configuration of a pixel 703 is 
approximated to the square and the 
projection structure 704 is formed in the 
perimeter of a pixel electrode. Under the 
condition which inputted driver voltage, 
the light transmission division 705 will 
be in a dark condition very much, and 
will form ****** 706. 
[0042] On the other hand, the optical 
iconographic image which the drawing 8 
right-hand side shows approximates the 
configuration of a pixel to the rectangle. 
[0043] If driver voltage is inputted when 
the crossover polarization piece 
absorption shafts 707 and 708 are 
equipped in the direction of 0 times and 
90 degrees as the drawing 9 left-hand 
side shows, in the optical iconographic 
image, the configuration of a pixel is 
approximated to the square. The 
configuration of the pixel of the optical 
iconographic image of the right figure is 
approximated to the rectangle. ****** 
706 of drawing 7 changes according to the 
size of the driver voltage to input. The 
more the driver voltage to input is large, 
****** becomes narrow and, the more 
brightness is raised. 
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[0044] Since the projection structure of 
drawing 4 manufactured using the back 
light transmission method does not need 
a constant direction friction production 
process, the manufacturing process of 
macromolecule polymer can be skipped. 
This compares like a photograph 
lithographer, and cost becomes low and is 
easy. Furthermore, in order to exclude 
like a photograph lithographer, in a 
manufacturing process, the problem of an 
array and a process window are small, 
and it is not necessary to take into 
consideration the problem at the sacrifice 
of a numerical aperture. 
[0045] Since projection structure is 
formed in the perimeter of a pixel 
electrode and also the quality of an image 
is improved, various opening designs can 
be formed on a pixel electrode or a 
common electrode. Formation of a 
opening design can use like ordinary 
photograph lithographers, and, thereby, 
the effect of the opening design formed in 
a common electrode becomes good. The 
configuration of these opening designs is 
a configuration of a bidirectional Y mold, 
a cross-joint mold, many X types, a 
diagonal cylindrical mold, a 
perpendicular cylindrical mold, many 
water flat bar like molds, etc., as drawing 
10 - drawing 15 show. 
[0046] These pixels can be considered as 
the array approximated to the rectangle 
or the square, or a mosaic array. The 
cylindrical opening for a center section is 



parallel to the longer side of a pixel in the 
opening design of the perpendicular 
cy lindrical mold of drawing 14 . A water 
flat bar-like opening is parallel to the 
shorter side of a pixel in the opening 
design of the water flat bar-like mold of 
drawing 15 , and perpendicular to it to 
the longer side of a pixel. 
[0047] Drawing 16 is curvilinear drawing 
to the permeability of voltage of the liquid 
crystal display of the multi-division 
perpendicular array which manufactures 
projection structure using the back light 
transmission method. 
[0048] In the projection structure of 
drawing 4 , the liquid crystal director in 
the OFF state of voltage is arranged 
around these projection structure, and is 
perpendicular to the perimeter of these 
projection structure. Operation of the 
liquid crystal display of this 
multi-division perpendicular array is 
carried out by the Normal black mode. 
The dark condition which the glimmering 
light of the perimeter of projection 
structure is blocked by the black matrix, 
and is appeared is very dark. Moreover, 
as drawing 16 shows, when the driver 
voltage to input is smaller than critical 
voltage 2.3 volts, permeability is very 
small and the numerical aperture of a 
liquid crystal display pixel is 47%. In the 
case of 5 volts, the driver voltage to input 
reaches to 2.9%, and permeability is 55% 
of brightness of a 90-degree rotation mold 
liquid crystal display, and is 20% of 
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pluses of the permeability of a common 
perpendicular array type wide angle 
visual field liquid crystal display 
[0049] Drawing 17 is reaction drawing on 
the optics of this invention, this reaction 
drawing - the switch voltage of a before 
[ 0 to 5 volts ] ■ with, it measures. The 
rise time is about 17ms and decline time 
amount is about 11.5ms so that it can 
compute from drawing 17 . That is, 
overall reaction time amount is 28.5ms. 
In actual application, this reaction time is 
quick enough. In the switch voltage of a 
before [ 0 to 5 volts 1, permeability (from 
low to high) of the rise time is 90% from 
10%. 

[0050] Drawing 18 is reaction drawing 
between the gray levels of this invention. 
As shown in drawing, in the switch 
voltage of a before [ 0 to 5 volts ], 
permeability is divided by eight steps of 
gray levels, 0;7. [ i.e., ] The polygonal line 
which connected the square all over 
drawing is time amount which goes up 
even to seven steps of gray levels 1-6, and 
the polygonal line connected by **** is 
time amount which goes up even to six 
steps of gray levels 1-5. Moreover, the 
time amount which goes up even to seven 
steps of gray levels 1-6 is shorter than 
11ms, and the time amount which goes 
up even to six steps of gray levels 1*5 is 
shorter than 16.5ms. 
[0051] Drawing 19 is a contrast level 
curve to the permeability of ****** of the 
spatial distribution of the liquid crystal 



display of a multi-division perpendicular 
array which adhered the compensation 
film A board and C board, and the 
permeability of a dark condition. 
[0052] A compensation film Aboard and C 
board are the common products for 
commerce. When the contrast value CR 
between the permeability of ****** and 
the permeability of a dark condition is 10, 
the viewing angle from each is about 70 
degrees. In a direction perpendicular to a 
horizontal, the value of CR exceeds 200 
and a viewing angle becomes 50 degrees. 
A maximum CR value exceeds 700. 
[0053] Drawing 20 is the color shift 
distribution map of this invention. This 
result is measured in the white level of 70 
omnidirection angles. The area in 
horseshoe shape is the range of the 
wavelength of all visible rays. From 
(0.335, 0.34) to (0.355, 0.37), as the 
drawing upper right direction shows, the 
point (0.313 0.329) of a chromaticity 
coordinate is the standard light source 
D65, and expands the data range of the 
measured color shift distribution. The 
data range of this color shift distribution 
crowds very much, and is approaching 
the standard light source D65. 
Distribution of the color to represent does 
not change easily by changing an 
observation angle. That is, very small 
(this example 0.018), even if a color shift 
compares with a 90-degree rotation mold 
liquid crystal display and the liquid 
crystal display of a wide angle visual field 
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in plane switch, it is quite small. 
[0054] 

[Effect of the Invention] In order that this 
invention may form a cross projection in 
the perimeter of a pixel electrode, the 
structure provides a liquid crystal 
molecule with a pre tilt angle, and if a 
liquid crystal molecule can apply electric 
field, thereby, multi-domain division of a 
set and four directions will be formed for 
an array. 

[0055] Moreover, the optical reaction rate 
of a liquid crystal display is made quick, a 
visual field is considered as whenever 
[ rear-spring-supporter wide angle ] in an 
omnidirection, and contrast of brightness 
is also dominance conventionally as 
compared with elegance. Moreover, a 
gray level reaction rate is also quick and 
it also has the advantage in which color 
dispersion is small. 
[0056] Furthermore, the manufacture 
method of a cross projection is quick, is 
clean, and can simplify a manufacturing 
process sharply. And on a single substrate, 
multi-division can be formed only by 
making projection structure, and the rate 
for Mitsutoshi in liquid crystal mode and 
the light transmittance of a liquid crystal 
display can be raised sharply 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is directions drawing of 



the projection structure of both directions 
Y of RFFHA of IBM which is the liquid 
crystal display of a well-known 
multi-division perpendicular array. 
[Drawing 2l It is directions drawing of 
the projection structure of W mold of 
MVA of FUJITSU which is the liquid 
crystal display of a well-known 
multi-division perpendicular array 
[Drawing 31 It is cross-section structure 
directions drawing of this invention. 
[Drawing 4] The cross projection of this 
invention is upper surface directions 
drawing of the projection structure 
formed in the perimeter of a pixel 
electrode. 

[Drawing 51 It is directions drawing 
showing the magnitude of the projection 
formed in the perimeter of a pixel 
electrode of this invention. 
[Drawing 6] It is explanatory drawing of 
the back light transmission method of 
projection structure manufacture of 
drawing 4 . 

[Drawing 71 It is side directions drawing 
of this invention. 

[Drawing 81 When the crossover 
polarization piece absorption shaft of this 
invention is equipped towards 45 double 
signs, it is directions drawing of the 
optical iconographic image under the 
condition which inputted driver voltage. 
[Drawing 91 When the crossover 
polarization piece absorption shaft of this 
invention is equipped in the direction of 0 
times and 90 degrees, it is directions 
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drawing of the optical iconographic image 
under the condition which inputted 
driver voltage. 

[Drawing 10] It is directions drawing of 

the various opening designs formed on 

the pixel electrode of this invention, or 

the common electrode. 

[Drawing 111 It is directions drawing of 

the various opening designs formed on 

the pixel electrode of this invention, or 

the common electrode. 

[Drawing 12] It is directions drawing of 

the various opening designs formed on 

the pixel electrode of this invention, or 

the common electrode. 

[Drawing 13] It is directions drawing of 

the various opening designs formed on 

the pixel electrode of this invention, or 

the common electrode. 

[Drawing 14] It is directions drawing of 

the various opening designs formed on 

the pixel electrode of this invention, or 

the common electrode. 

[Drawing 15l It is directions drawing of 

the various opening designs formed on 

the pixel electrode of this invention, or 

the common electrode. 

[Drawing 16] It is curvilinear drawing of 

the pair voltage permeability of this 

invention. 

[Drawing 17] It is reaction drawing on 
the optics of this invention. 
[Drawing 181 It is reaction drawing 
between the gray levels of the liquid 
crystal display of this invention. 
[Drawing 19] It is a contrast level curve 



to the permeability of ****** of the 
spatial distribution of the liquid crystal 
display of a multi-division perpendicular 
array which adhered the compensation 
film A board and C board, and the 
permeability of a dark condition. 
[Drawing 20] It is the color shift 
distribution map of this invention. 
[Description of Notations] 

300 Liquid Crystal Display Structure of 
Multi-Division Perpendicular Array 

301 Crossover Polarization Piece 

302 Crossover Polarization Piece 

303 Compensation Film 

304 Compensation Film 

305 Pixel Electrode Layer 

306 Common Electrode Layer 

307 Liquid Crystal Layer 

308 Substrate 

309 Substrate 

310 Cross Projection Structure 

401 Polymer Projection Structure 

402 Thin Film Transistor Substrate 

403 Pixel Electrode 

404 Pixel Electrode 

501 Ultraviolet Rays 

502 Metal Electrode 

503 Bus Line 

504 Projection Structure 

601 Array Film 

602 Array Film 

603 Color Filter Substrate 

604 Liquid Crystal Molecule 

605 Crossover Polarization Piece 
605' Crossover polarization piece 

606 Compensation Film A Board 
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607 Compensation Film C Board 

608 Liquid Crystal Molecule 

609 Common Electrode 

701 Crossover Polarization Piece 
Absorption Shaft 

702 Crossover - Polarization Piece 
Absorption Shaft 

703 Pixel 

704 Projection Structure 

705 Light Transmission Division 

706 ****** 

707 Crossover Polarization Piece 
Absorption Shaft 

708 Crossover Polarization Piece 
Absorption Shaft 



